The aim of this study was to compare the major pomological and antioxidant properties of fruits which are comparatively studied in wild strawberry (Fragaria vesca L.), taken from natural habitats and commercially important varieties that are grown in the Una -Sana Canton (Bosnia and Herzegovina): Marmolada, Clery, Maya, Arosa and Elsanta. The aim was also to point out the potential superiority of the wild forms, how rich they are in vitamin C, phenol and anthocyanin, in order to be considered as a potential source of natural antioxidants. The results of analyzing the contents of vitamin C and the total phenols of fruit indicate that a wild strawberry has significantly higher antioxidant content of these components than all the commercial varieties tested. The content of vitamin C in fruits of a wild strawberry was 72 mg/100g and the phenol content 94.8 mg/100g. Their inclusion in breeding programs can provide significant potential to create varieties which will possess a better fruit quality with a higher content of antioxidant components. A wild strawberry is a significant genetic potential of particular importance for conservation and biodiversity of certain areas, as well as for the selection and breeding of cultivated fruit trees. The highest content of the total anthocyanin of fruit is registered in Marmolada (134.7 mg/100g).
INTRODUCTION
Berry fruit species occupy economically very significant place in the total fruit production in the territory of Bosnia and Herzegovina. By looking at the chemical components of the fruit of these species, one comes to the conclusion that they, in addition to large amounts of carbohydrates and organic acids, contain chemical compounds with antioxidant properties (antioxidants), among which phenol compounds and vitamin C are especially important (MILIVOJEVIĆ et al., 2009; SIRIWOHARAN and WROLSTAD, 2004; MIŠIĆ and NIKOLIĆ, 2003 ; KALT et al., 2001; SKENDER et al., 2011; BAKRAČ et al., 2013; BEĆIRSPAHIĆ et al., 2014; . Although the benefits of consuming fruits are long known, health care has been the main driving force of world food markets in recent years. The concentrations of these components depend on many factors: genotype, environmental factors, the degree of maturity, time and manner of harvesting, conditions and duration of storage. The impact of these and other factors is reflected in the quality and acceptability by consumers (CASTREJON, 2008; GIOVANELLI and BURATTI, 2009; BURIČOVA et al., 2011; BOBINAITE et al., 2012) . The area of Bosnia and Herzegovina is rich in genotypes of a wild strawberry (Fragaria vesca L.) . Its fruits are highly valued and of exceptional nutritional and medicinal qualities. Wild strawberry is the genetic potential of particular importance for the conservation of biological diversity of certain areas, as well as for the selection and refinement of cultivated fruit trees (SAVIĆ et al., 2007) . According to the latest international publications, scientific interest in examining wild strawberry species has increased. The reason is the development of a large number of analytical technologies, which define berry fruits as a rich source of biologically active substances such as ellagics, phenols, flavonoids, lignins, as well as complex phenol polymers and organic acids, which have a positive impact on human health (GIAMPIERI et al. 2012) . When breeding and creating new strawberry cultivars, one tends to create superior cultivars that will achieve the greatest possible economic profit. This tendency included the work on creating as resistant strawberry cultivars as possible, increasing the yield per unit of area, the possibility of a longer fruit storage after harvest, etc. However, in trying to create these cultivars, there has been erosion in the quality of the biochemical components of the newly-created cultivars. Therefore, the aim of this study was to compare the phenotypic characteristics (pomological and phytochemical properties) of improved (Fragaria × ananassa Duch) strawberry genotypes with wild (Fragaria vesca L.) strawberry from domestic natural populations.
MATERIALS AND METHODS
Strawberry cultivars currently in production (Clery, Elsanta, Maya, Marmolada and Arosa, as well as wild strawberry from natural populations) were used as the material in this paper. The place of experimental research is the area of Bihać, Cazin and Velika Kladuša municipalities. Gorjevac near Bihać was elected as the site, due to the previous findings on the prevalence of wild strawberry. The samples of cultivated strawberry were taken from intensive plantations in Papari near Bihać, Rošići near Cazin, as well as Polje and Kumarica near Velika Kladuša. The fruits were randomly taken in full maturity from the previously selected locations. The testing of pomological fruit parameters (morphometric measurements) included the measurement of fruit weight (g) using the analytical balance (precision 0.1 mg), and measuring the amount of fruit (cm) and width of fruit (cm) by a caliper square. Vitamin C determination was performed by iodometric titration according to HELMENSTINE ANNA MARIA, (2007) . Investigation of phenol contents was performed by the method of Folin -Ciocalteu. The procedure of anthocyanin determination was performed by WROLSTAD et al., (2001) . The analysis of morphometric as well as chemical and technical properties of the fruit of strawberry varieties and species was performed using factorial analysis of variance on the level of significance α ≤ 0.05. Significance of differences between treatments was determined by Tukeytest at 0.05 significance level. The entire set of data obtained was processed by computerized statistical program Past (HAMMER et al., 2001) .
RESULTS AND DISCUSSION
Pomological properties. Based on the results of variance analysis (One-Way ANOVA), it was revealed that the species/varieties differ significantly in all tested morphometric characteristics (p ≤ 0.05). When it comes to weight (g) of the tested fruit species and varieties, wild strawberry (0.469) is significantly lighter in weight compared to commercial varieties of strawberry (Tukey test, p ≤ 0.05).
However, of all the cultivated varieties, the variety Elsanta had the highest average fruit weight, and it was not significantly different from the variety Arosa. When it comes to width (cm) and length (cm) of the fruit, there were statistically significantly lower values among wild strawberries compared to commercial varieties tested. The resulting value of wild strawberry fruit weight deviates significantly from the results obtained by MILIVOJEVIĆ et al., (2009) , who registered a higher average value of wild strawberry fruit weight (0.57 g) in the areas of Dragačevo and Levač (Serbia). VOĆA et al., (2006) , obtained the same value of the average weight of a variety Elsanta (17.01 g). In the region of Mačve (Serbia), MILIVOJEVIĆ et al., (2009) The antioxidant properties. Based on the analysis of variance, it can be concluded that there were significant differences between species and varieties in the content of phenol (mg/100g). Wild Strawberry has a significantly higher content of total phenols (94.8), compared to commercial varieties of strawberry (Tukey test, p ≤ 0.05). Within the commercial varieties, significant differences in the content of phenol are not identified (p> 0.05). Looking at the content of anthocyanins (mg/100g FW) between the studied species and varieties of strawberry, the significantly highest content of anthocyanins was registered in the cultivar Marmolada (134.7) in comparison to the tested species and varieties Maya, Elsanta and Clery, as well as wild strawberry (Tukey test, p ≤ 0.05). However, the cultivar Marmolada did not statistically differ from the variety Arosa (p> 0.05). The minimum content of anthocyanin was observed in the variety Elsanta (60.9), and it did not significantly differ from the variety Clery, Maya and the species Fragaria vesca L. -of a wild strawberry, when it comes to this component of the test (p> 0.05). When it comes to the vitamin C content (mg/100g), it turned out that the factor species/variety affects its content in strawberry fruit. For the given parameter of testing, statistically significant higher value between wild strawberry (72.0) was registered in comparison to commercial varieties tested (Tukey test, p ≤ 0.05). Of the cultivated varieties, a variety Clery (57.1) had the highest content of vitamin C, and statistically, it differed significantly from the tested species/varieties. Statistically significant differences between varieties Arosa -Elsanta -Marmolada, and between varieties Elsanta and Maya, were noted. There was no significant statistical difference between the varieties of Arosa and Maya, or between the varieties Elsanta and Marmolada. Fragaria vesca L. -wild strawberry (72mg/100g) and the Clery variety (57.1mg/100g FW) are characterised with the highest values of vitamin C. The lowest value of vitamin C was registered in the varieties Maya (45.4mg/100g) and Elsanta (45.3mg/100g). DRUŽIĆ et al ., (2006) obtained the vitamin C value of the Elsanta variety (64.4mg/100g). Reviewing the results obtained in this study regarding the total vitamin C content, it was concluded that the test species Fragaria vesca L. -wild strawberry in the area of Una -Sana Canton approximately corresponds to the results obtained by SAVIĆ et al., (2007) , who investigated the properties of a wild strawberry in the area of Stara Planina in Serbia and registered a slightly higher content of vitamin C (75mg/100g). According MARJANOVIĆ-BALABAN (2012) , who carried out the study of the chemical composition of wild berries in the area of Bratunac and Srebrenica, the vitamin C content in wild strawberry ranged from 60.12 to 70.45 mg/100g, which is a slightly lower value in comparison to the results of this study. VOĆA et al., (2008) noted significantly higher content of vitamin C (65.8 mg/100 g), which differs from the results of this research. Based on the results obtained in this study, it can be concluded that the species Fragaria vesca L. -wild strawberry (72 mg/100 g), found in the Una -Sana Canton, has a sufficiently high content of vitamin C to be considered as one of the richest sources of vitamin C. By far the largest phenol content was recorded in the species Fragaria vesca L. -wild strawberry (94.8 mg/100g). The lowest value of total phenol content was registered at the variety Marmolada (17.7 mg/100g). Examining the total phenol content of Fragaria vesca L. -wild strawberry fruit genotypes, MILIVOJEVIĆ et al., (2010) registered lower value (46.9 mg/100g), as well as for the Marmolada variety, where the value of total phenol content was 10,9 mg/100g, which is also a lower value compared to the one obtained in this paper. According to the research by MILIVOJEVIĆ et al., (2009) , approximately equal values are registered in the Marmolada variety when compared to the values obtained in this study. The value of phenol content was 16.5 mg/100g. ĆUJIĆ et al., (2011) asserted that the total phenol content in the examined wild berries populations is significantly lower in Fragaria vesca L. -wild strawberry species (23.7 mg/100g). The highest content of anthocyanin was recorded in Marmolada variety (134.7 mg/100g), and the lowest in the Elsanta variety (60.9 mg/100g). The results of the total anthocyanin content in Fragaria vesca L. -wild strawberry amounted to 70.7 mg/100 g FW, which is approximately equal value obtained by MILIVOJEVIĆ et al., (2010) for the Fragaria vesca L. -wild strawberry variety (75.3 mg/100 g). In their study of wild berries populations, ĆUJIĆ et al., (2011) noted the low content of anthocyanin in their results (Fragaria vesca L. -12 mg/100g). Examining the contents of total anthocyanin in the species Fragaria vesca L. -wild strawberry, VULIĆ et al., (2011) registered lower content (19.48 mg/100g), which significantly differs from the results of this research. CORONA et al., (2011) also registered a lower content of total anthocyanin for the same species (41.09 mg/100g). According to MILIVOJEVIĆ et al., (2009) , the total anthocyanin content of the Marmolada variety was 75.3 mg/100g, which is also a lower value compared to the results obtained in this research. registered the values of 32.0 mg/100 g for the Marmolada variety in their study of the total anthocyanin content, which is a considerably lower value and is significantly different from the results of this research.
CONCLUSION
Fruits of wild strawberry genotypes are drastically smaller in relation to the cultivated, and as such, they cannot be the target of intensive fruit production in quantitative terms, in order to achieve high yields. The fruits of wild strawberry particularly stand out in this study regarding their high content of phenol (94.8 mg GAE/100gFW). The high content of anthocyanin (134.7 mg/100gFW) was recorded in the Marmolada variety. The demonstrated variability in the physical and chemical indicators of the fruit quality between the studied wild species and varieties of strawberry, confirmed the importance of the influence of genetic factors (species and varieties). There is a strong justification for the introduction of wild strawberry breeding (selected genotypes) in mass production, regardless of the morphometric characteristics. Natural populations of wild strawberry in the Una -Sana Canton have a high potential in terms of allocation (selection) and their reproduction in order to supply the market with fruits having relatively high content of natural chemical compounds with distinctive antioxidant activity. Wild strawberry represents a significant genetic resource of particular importance for the selection and breeding of cultivated strawberry.
KOMPARACIJA FENOTIPSKIH ODLIKA AKTUELNIH SORTI I SAMONIKLIH
VRSTA IZ RODA Fragaria Azra SKENDER 1 , Tea AJDINOVIĆ 1 , Dinko BEĆIRSPAHIĆ 1 1 Biotehnički fakultet Univerziteta u Bihaću, Bihać, Bosna i Hercegovina I z v o d Cilj ovog istraživanja je upoređivanje glavnih pomoloških i antioksidativnih svojstava plodova koji su komparativno proučavani kod samonikle jagode (Fragaria vesca L.,) uzetih iz prirodnih staništa i komercijalno značajnih sorti koje se uzgajaju na području Unsko -sanskog kantona (Bosna i Hercegovina): Marmolada, Clery, Maya, Arosa i Elsanta. Takođe se želelo ukazati na potencijalnu superiornost samoniklih formi, na to koliko su one bogate u sadržaju vitamina C, fenola i antocijana, da bi bile razmotrene kao potencijalni izvor prirodnih antioksidanata. Rezultati analize sadržaja C vitamina i ukupnih fenola ploda ukazuju na to da šumska jagoda ima signifikantno veći sadržaj ovih antioksidativnih komponenti u odnosu na sve ispitivane komercijalne sorte. Sadržaj C vitamina u plodovima šumske jagode je bio 72 mg/100g a sadržaj fenola 94,8 mg/100g. Njihovim uključivanjem u oplemenjivačke programe može se obezbediti znatan potencijal za stvaranje sorti koje će posedovati bolji kvalitet ploda sa većim sadržajem antioksidativnih komponenata. Samonikla šumska jagoda, predstavlja značajan genetički potencijal od posebnog značaja za očuvanje i biološku raznovrsnost pojedinih oblasti kao i za selekciju i oplemenjivanje gajenih voćaka. Najviši sadržaj ukupnih antocijana ploda registrovan je kod sorte Marmolada (134,7mg/100g).
